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Introduction 


When fuel costs started to escalate during the seventies the 
realization that you can’t really be comfortably warm unless 
you’re also economically comfortably followed. Over the past 
few years the high cost of operating gas, oil, and electric heat- 
ing systems has taken the comfort out of keeping warm and 
replaced it with a feeling of dread and guilt. The higher the 
setting on the thermostat, the more one got the shivers when 
thinking about the utility bill. 

For many, a switch to wood was the answer. Wood was 
cheap or even free for the cutting in many areas, plus it gave 
the user that blessed feeling of independence. No doubt inde- 
pendence and economy are the main reasons that over twenty 
percent of the houses in North America are today equipped 
with some sort of a woodburning system, be it a backup or an 
only source of heat. 

As attractive as wood-burning may seem in the beginning, it 
soon becomes apparent to anyone who has ever used wood as 
a main or only source of heat that there are a number of draw- 
backs connected with this type of fuel. 
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At the top of the list is the danger. Even a properly installed 
stove has the potential to quickly turn your house into a smok- 
ing pile of charcoal and ashes. Locate combustibles too close 
to the unit, for instance, or fail to clean the flue on a regular 
basis, and it’s likely that sooner or later you’ll be standing be- 
side your smoking ruins mouthing the equivalent of “I didn’t 
know it was loaded.” 

Ironically, sometimes this danger increases with experience. 
After a time, one gets so used to thinking of ye old wood- 
burner as a friend that one begins to “trust” it. After all, it res- 
cued you from The Big Brother Oil and Gas Company, right? 
And didn’t it heat the water for your hot chocolate during a 
day of fun and games in the snow? And what about the ro- 
mance of a crackling fire? You come in tired and numb on a 
cold day, throw on a few logs and sit back and enjoy. Oh what 
a feeling. What a deadly feeling. Forget the Alamo. Remem- 
ber the Trojan Horse? It is alive, 1400°, and beguiling you 
with deadly trust. (Note: All temperatures mentioned herein 
are in Fahrenheit.) 

Inconvenience is another drawback of the ordinary wood- 
burner. Even if a source of wood is readily available, it still 
has to be cut, split, dried, and finally carried inside and burned 
on a regular basis before it can do any good. The catchword 
here is “regular.” Regular burning can get to be an insufferable 
drag, especially near the end of a demanding winter. If a 
crackling fire is romantic, then this part is the headache. “Not 
tonight, Honey,” you want to call out to the stove when the in- 
house temperature is rapidly falling at 4 a.m., “I’ve got an ice 
cream headache.” 

The difficulty in maintaining a stable temperature is another 
drawback associated with woodburners. A common complaint 
is the house is either too hot or too cold. The freeze-fry effect. 
If it’s not a shriveling 88°, then it’s so cold that all the liquids 
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in the house are in danger of turning into solids. Different 
kinds of wood put out different amounts of heat. Regulating 
the draft and damper can be tricky. Maintaining an even, liv- 
able temperature overnight with most woodburners is not an 
art and is not a science. It is an accident. 

Part of holding a steady temperature depends on the regula- 
tion of the damper, which leads us to another drawback of the 
ordinary woodburning system: air pollution. Fill the firepot 
and close down the draft and damper on any woodburning 
stove, and what you have is a fair amount of heat radiating 
into the house and an unfair amount of particulate matter 
spewing from the chimney. Not only is this particulate matter 
mucking up the chimney and the atmosphere and causing 
breathing difficulties in communities where much wood is 
burned, but from a monetary standpoint you’re getting less 
heating value per cord of wood. Sometimes fifty percent less. 
This is called the political way of burning wood. Lots of 
waste. Very taxing. Yet choking the fire is necessary to main- 
tain a stable temperature, you say. A necessary evil. Evil, 
maybe, but not so necessary, as you will soon see. 

So. If wood burning has been around as a source of heat 
since prehistory, and is still around, why can’t a system be 
built that eliminates the well-known major drawbacks of burn- 
ing wood? Why doesn’t someone, with or without the tech- 
nology available, put together a simple system that eliminates 
most of the danger, the inconvenience, and the pollution? Why 
doesn’t someone do all this, plus (and this is a big plus) build 
into this same simple system a thermostatic control so that ex- 
act temperatures can be dialed instead of guessed at? Why 
doesn’t someone do this? 

Well, why don’t you do it? What you’re reading right now is 
designed to help you realize this goal. In simple Dick-and- 
Jane terms and paint-by-number illustrations these pages will 
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provide you with the information necessary to build a Sun- 
stone Superstove. 

Not only that, but these pages will provide you with the in- 
formation to do it inexpensively. Since one of the major con- 
cepts of the Sunstone Superstove is economy, it follows that 
building it should not cost an arm and a leg. In fact, most of 
the material used to put this thing together will be material that 
other people throw away. Junk. Scrap. You can even call it 
garbage if you like, but in the end it will become a thing of 
function, beauty, and simplicity, and with a small amount of 
maintenance it will stay that way far beyond the number of 
winters you care to dwell on earth. 

Figure 1 is a general, simplified illustration showing the 
workings of a Sunstone system. As you can see at a glance, 
there is nothing really technical or mysterious about the func- 
tion or design. You may be in doubt about some of the details 
involved in actual construction and operation, but more about 
that later. 

For now, think of the Sunstone Superstove as working like 
this: 

1. You heat a volume of stones with a wood fire. 


2. The fire chamber and the stones are separate, but both 
are contained within an insulated shell. 


3. When your house needs heat, a thermostat activates a 
fan, which blows heat out of the stone battery and into 
your living spaces. 


4. When the desired temperature is reached, the thermostat 
stops the fan until the house again needs heat. 
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Explanation of Features 


For the sake of clarity and credibility, exactly how will this 
unit reduce the danger, the inconvenience, the pollution, in- 
crease the efficiency and maintain a stable in-house tempera- 
ture all at the same time? It sounds like a pretty tough assign- 
ment for such a simple arrangement of materials, but let’s go 
over these pertinent points one at a time. 

The danger. Like a naughty child, a woodburner causes 
most of its mischief when unsupervised. Look at the statistics. 
The most damaging fires occur when the operator is: 


1. Not at home. 
2. Asleep. 
3. Drunk. 


While we won’t elaborate on the third reason for the inci- 
dence of damaging fires, consider these two common scenar- 
10S: 


1. You leave the house with a fire still burning in the stove. 
While you’re away, a spark is carried to the chimney 
where it lodges in an accumulation of creosote and starts 
a chimney fire. Since nobody’s around to snuff the 
flames in the early stages, they gather intensity, crack 
the chimney, and spread to the surrounding structure. 


2. It’s a bitterly cold night. Before you go to bed, you over- 
load the firebox in rightful anticipation of continuing 
cold. An act of foresight has you placing an armload of 
kindling and other firewood near the stove since you 
know the first thing you’re going to do when you wake 
up in the morning is start another fire. Unfortunately you 
don’t wake up in the morning because sometime during 
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the night your overheated woodburner ignited the wood 
set out for the next fire and you died in your sleep of 
smoke inhalation. 


The list could go on and on — and it does every year in the 
newspapers —- but the point is leaving a fire unattended in- 
creases the likelihood of disaster in excess of 90%. 

A Sunstone system eliminates most of this danger by allow- 
ing you to plan and attend your fires according to your sched- 
ule and not according to the dictates of the weather. For in- 
stance, if you’re home during the evening hours, and at work 
or asleep the rest of the time, then you do a bum during the 
evening. To create enough heat to last the night and into the 
next day, you burn all the wood you’d ordinarily save for the 
night and the following day during these evening hours. 
Chuck it in and burn it up. The excess heat will be absorbed 
by the stone battery. 

Of course, when a whole day’s supply of wood is burned in, 
say, a four-to-eight-hour period, this will naturally result in a 
much hotter fire. Which brings us to the claim of lesser air 
pollution and greater efficiency. 

Pollution from a wood fire is, quite simply, smoke. Smoke, 
in turn, is essentially the airborne byproducts of combustion, 
consisting mostly of carbon in the form of minute particles of 
soot and droplets of tar. When wood is heated, “smoke” is 
given off. If sufficient air is supplied to the smoke, and the 
smoke itself is hot enough (about 1100°), it combines with 
oxygen in the air, or “burns,” and heat is given off. The key 
words here are “heat” and “air.” A hot fire supplied with 
plenty of air is the cleanest way to burn, since most of the 
smoke is being. burned in the stove instead of being vented un- 
burned up the chimney. 
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The benefits of a hot fire don’t stop there. At the same time 
a hot fire is decreasing pollution, it is also increasing effi- 
ciency. Roughly half the heating value in a given amount of 
wood is contained in the “smoke.” That is, if the “smoke” is 
driven out of the wood and vented up the chimney unburned 
— as in a smoldering fire — not only are you cluttering up the 
community air space and your chimney with soot and tar, but 
you are also losing out on up to half of the wood’s potential to 
heat your house. 

To be sure, any stove can be burned “hot.” It’s only a matter 
of open drafting and venting. Burn most stoves hot for any 
length of time, though, and soon the kids’ crayons are melting 
and a glass of water only has to be heated about twelve more 
degrees before it boils. 

A Sunstone furnace, on the other hand, is designed to burn 
hot. “Excess heat,” or heat not immediately needed to warm 
the living spaces is not released. It is stored in the stones. 

Much inconvenience and worry is eliminated with this 
method of burning and storage. No longer is it necessary to 
anticipate the weather or select a certain size and type of log 
according to the length of time spent away or asleep. You do a 
hot burn with whatever wood is available at a time when it is 
convenient for you. 

As far as maintaining a stable in-house temperature, this is 
the job of the stones, aided by the insulation and the thermo- 
stat and fan. Stones have long been known to have a huge ca- 
pacity to absorb and retain heat. In fact, a pound of granite can 
hold more than three times the amount of heat than can be 
held by a pound of steel. Put to use in the proper way, stones 
can serve as a storage for heat much as a battery can serve as a 
storage for electricity. When generating electricity, excess 
juice can be stored in a battery. When generating heat, this ex- 
cess can be stored in a volume of stones. If heat from a wood- 
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stove is radiated into a volume of stones, these stones naturally 
rise in temperature. And if this temperature is effectively con- 
tained, it can be piped off on a regulated basis with a fan con- 
trolled by a thermostat. In other words, complete control of 
room temperature, regardless of whether the wood fire is burn- 
ing almost red hot or not burning at all. 


Specities 


As I said, Figure 1 is a general illustration showing the basic 
design and operation of a Sunstone system. 

For a fire chamber it has the familiar 55-gallon drum, or 
“barrel stove,” as it is sometimes called. Although almost any 
front-loading and rear-venting wood stove of moderate to 
large capacity can be used to charge the stone battery, a 55- 
gallon drum has many built-in advantages. 

First of all, these drums are common to the point where 
even the best of them sometimes qualify as trash. So anybody 
looking for one doesn’t have to look far, and when he finds 
one the price is usually right. 

Another advantage of the standard drum is its proximity to 
the floor when installed horizontally as a stove. (Since the 
stone battery can only be charged with the stove below the 
stones, a stove with a low profile is a must.) 

A sound barrel stove installed and operated with a little 
common sense will last a surprisingly long time. Keep it dry 
and burn only wood, and the unit can be expected to last seven 
years or more. 

Ready-made leg, door, and vent kits are available in most 
hardware or discount stores. 
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A barrel stove will accept logs up to 30” in length — no 
small consideration when you stop to think how this feature 
saves on needless cutting and splitting. 

As mentioned earlier, the stone battery is where the heat is 
stored. Not all types of stones are suitable for use here, and 
only a few are ideal. Sedimentary rocks, such as limestone, are 
not recommended since their capacity to store heat is low, and 
they may have internal cavities that could explode when 
heated to the temperatures of a fully charged stone battery. 

Without getting into a technical treatise on the drawbacks of 
other types of rock, let’s just say that igneous rocks — rocks 
formed under great heat and pressure — are the only way to 
go. 

These include diamonds, rubies, quartz, marble, and granite 
— with granite being at the top of the list. Granite is hard, 
dense, resists dusting and flaking, and is odorless when 
heated. It is also very common. So common, in fact, that in 
many regions (the Canadian Shield, parts of the Midwest and 
the Northeast) it is a genuine curse. The same size and shape 
of granite rocks (3”-9” rounded) that are ideal for use in a 
stone battery litter some parts of the landscape in such profu- 
sion that you can’t walk three feet in a straight line without 
tripping on one. Since rocks are hell on plows, cows, and low- 
slung sows, most landowners are more than pleased to have 
you come in and haul away as many as you need, and then 
some. 

And how many do you need? That depends on how much 
heat you want to store. 

First of all, we'll lay down the ground rules on heat and 
stones. 

Heat is measured in BTUs. “BTU” stands for British ther- 
mal unit. Measuring heat in BTUs is the accepted standard. 
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One pound of granite will hold .38 BTUs for every degree 
Fahrenheit its temperature is raised. 

One cubic foot of granite stones weighs about 115 pounds. 

Heat that cubic foot of granite to 230° above room tempera- 
ture (300°) and it will store a little more than 10,000 BTUs. 


(.38 BTUs x 115 Ibs. x 230° = 10,051 BTUs.) 


Notice in the calculations that we used 230° above room 
temperature instead of the figure 300°. That is because once 
the granite cools to 70° (room temperature) it will no longer 
give off any “usable” heat. Heat only flows from warmer to 
colder, so once the granite drops to 70° (or 230° below 300°), 
the heat flow stops. 

We can conclude then, that one cubic foot of granite stones 
heated to 300° (maximum recommended temperature of the 
stone battery) will store 10,000 usable BTUs. Every added cu- 
bic foot will store another 10,000 BTUs. So you can see it’s 
basically the size of the stone battery that determines the 
amount of heat you can store. 

Now that you know that every cubic foot of granite in the 
stone battery will store 10,000 usable BTUs, the next order of 
business is to find out how much heat you want to store. How 
much heat you want to store depends on two factors: 


1. The heat demand of your house. 


2. How long you want to maintain a warm house between 
fires. 


An easy and accurate way to determine the heat demand of 
your house (how many BTUs it’s using) is to request an en- 
ergy audit. They’re free, and they’re performed by your local 
utility company. By inspecting your existing furnace, and by 
comparing the efficiency of that furnace with the figures on 


The Sunstone Superstove 
A Safer, More Efficient Way of Heating With Wood 
12 


your utility bill, the people at the utility company can give you 
a fairly accurate estimate of the heat demand of your house. 
They can tell you how many BTUs are being used on a typi- 
cally severe winter day, a mild day, or almost any day in be- 
tween. Call them. It’s part of their job. 

The information provided by an energy audit, and the 
knowledge that every cubic foot of granite is worth 10,000 
BTUs, is your starting point in building a Sunstone Super- 
stove. 

The size is your choice. 

Do you want to build a unit with a capacity to store heat for 
several days? A week? Or would you be satisfied with some- 
thing designed to hold only enough heat to get you warmly 
and safely through the danger period between bedtime and 
breakfast? 

Once again, the size is your choice, but before we get into 
the actual nuts-and-bolts information concerning the construc- 
tion of a Sunstone system, let’s talk about the average house. 


The Average House 


You may balk at the mention of an “average house,” but 
think of the type of dwelling that has dominated the housing 
market since the 1950s. No doubt you will picture a three- 
bedroom ranch, bi-level, or whatever. It will have from 1100- 
1500 square feet of floor space, 6 inches of insulation in the 
attic and 3% in the sidewalls. It will also have double pane 
windows and a basement. Your average house. 

About seventy percent of the heated houses in the U.S. and 
Canada fall under this heading. Average. Maybe not average 
in looks, configuration, or decoration, but average in the sense 
of a similar heat requirement. 
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In the northern tier of states and in Canada, this typical 
house can be kept comfortably warm from day to day in se- 
vere winter weather by building a Sunstone system supplied 
with two cubic yards of rocks. Heat this volume of rocks to 
300° on a sub-zero Monday evening and it’s very doubtful that 
the members of the household will have to suffer room tem- 
peratures less than 70° until sundown Tuesday when you’ll 
have another fire. In other words, 16-18 hours of stored heat. 

Naturally, during milder weather, two cubic yards of rocks 
heated to 300° will satisfy a heat demand for a much longer 
period — sometimes for several days. 

You might say then, considering all the average houses out 
there in BTU-land, and considering that many potential burn- 
ers-of-wood would like to sail cozily through the night and 
into the next day without having to poke, feed or fret over a 
fire, that a heavy favorite for many would be the two cubic 
yard unit. 

For this reason, detailed plans for building a two cubic yard 
unit will be featured in the following pages. It will have a stor- 
age capacity of about 500,000 BTUs. 

As you no doubt have guessed by now, the weight of one of 
these heaters will not allow it to be installed just anywhere. To 
quote one benefactor who built a five cubic yard unit, “You 
might as well put it in the basement, because if you put it in 
the middle of the kitchen floor, it’s going to end up in the 
basement anyway.” 

Even though it will be exerting fewer pounds per square 
inch on a floor than a masonry chimney, it’ll still need much 
more support than most ordinary woodburners. 
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Chapter One 
The Two Cubic Yard 
Unit 


A completed unit built according to these plans will occupy 
a floor space 68” square and stand 75” in height. 


Location. Locate on a clean, bare concrete floor. If the floor 
has vinyl tiles, carpeting, linoleum, etc., pull this covering up 
and remove any glue or fillers still adhering to the concrete. 
Besides being a fire hazard, any floor covering or adhesive left 
on will later cause odors when heated. 

It’s recommended that wood-burning appliances be placed 
no closer than three feet from any combustible surface. Com- 
bustibles not only include wood, paneling and the like, but 
also gypsum wallboard, plaster and lath, and any plastic or fi- 
berglass resin material. Check clearances. This means heat- 
radiating surfaces. On a Sunstone furnace the exposed heat- 
radiating surfaces are the door and the uninsulated surfaces 
surrounding the door, and the uncovered flue pipe between the 
rear of the unit and the chimney. The flue pipe requires an 18” 
clearance between it and a combustible surface. 

The rest of the exterior of the finished unit will not radiate 
heat and does not fall under the above clearance requirements. 
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Try to locate the unit about six feet from a chimney rated to 
handle wood fires. Why six feet? Since a properly operated 
furnace will be burning hot, the stack pipe between the furnace 
and the chimney will also be hot. It’s a fact that from 20-30% 
of a fire’s heat is radiated from the first six feet of stack pipe. 
If you can keep this stack pipe 18 inches from combustible 
surfaces on its way to the chimney, plenty of heat that would 
ordinarily escape up the chimney will instead be radiated into 
your living spaces. 
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The first order of business is to build a framework for the 
unit. You’ll need angle iron, steel pipe, and an assortment of 
nuts and bolts. Finished, the framework will look something 
like Figure 2. 

What Figure 2 shows is two sturdy cages made of pipes 
with the bottom ends set in a bed of concrete. The stove slides 
inside the smaller cage. The rocks are placed in the space be- 
tween the smaller cage and the taller, larger cage. 

This arrangement allows for easy, efficient absorption of 
heat from the stove to the stones. 

The framework is made from angle iron, steel pipe, and flat 


steel stock. (Figure 3.) 
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Figure 3 


The top of the framework is fashioned from angle iron and 
flat stock. 
Needed: 
4 angle irons, 2” x 48” 
2 pes. flat stock, peo 1" x47" 
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The outside framework is made from steel pipe. 
Needed: 

lS steelpipes, Ux 63" 

isteel pipe: 17 x 35" 


The inside framework is made from steel pipe and angle 
iron. 
Needed: 
% steel pipes, 1” x 29] 
6 steel pipes, 1” x 45” 
2 angle irons, 2” x 36” 


A word here about angle irons and steel pipes: Bought new, 
this material can be very expensive. To hold costs down, use 
scrap. Scrap yards usually have used pipe and angle iron in 
quantity, and always at a very slight fraction of the cost of new 
material. Like about ten percent. It doesn’t matter if the avail- 
able material is black iron, galvanized or slightly rusted. 
Avoid heavily rusted or pitted iron. Avoid too, thin-wall elec- 
trical conduit pipe. It lacks the necessary strength. 

The easiest way to assemble the stone cage is by starting 
from the top. 

Take the material needed for the top — the four 2” x 48” 
angle irons and the two pieces of flat stock, and lay them out 
on a flat, level surface as shown in Figure 4. 

Weld at all joints. 

(Note: the rest of the framework is put together with nuts 
and bolts, but for the sake of rigidity and continued squareness 
in assembly, the top should have welded joints. If you don’t 
have a welder or have a friend who does, a welding shop can 
do the job in a few minutes for a few dollars.) 
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Make sure the job is square. A square layout will have equal 
diagonal measurements from corner to corner. 


48” ANGLE 


Figure 4 


You now have a square, welded top piece. Before you can 
bolt up the 15 vertical pipes that will form the outside frame- 
work, you’ll need to drill and countersink 15 holes in the angle 


iron. The holes should be %4”. 


The Sunstone Superstove 
A Safer, More Efficient Way of Heating With Wood 
20 


Looking at the top piece, from the ends, drill and counter- 
sink holes as shown in Figure 5. 

Countersink so that a bevel-headed %4" bolt inserted in the 
hole is flush with the surface of the angle iron. 
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Remember when I said that the easiest way to assemble the 
rock cage is by starting from the top? True. But to do this you 
first have to suspend the recently welded and drilled top piece 
from the ceiling. 

Suspend it over your choice of location about 62" off the 
floor —— just high enough so that when you bolt on your 63” 
pipes, the bottom ends are dangling about a half-inch off the 
floor. 

To suspend the top piece, all you need is two 5-foot 2 x 4s, 
four shorter pieces of wood, and a few nails. 

Hang it as shown in Figure 6, making sure it is level from 
side to side, and from front to back. 
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Figure 6 
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Now you’re ready to bolt on the pipes that will form the 
outer cage. 

Drill a '%” hole through the fourteen 1” x 63” pipes, 2” from 
one end. Do this also with the 1” x 35” pipe. (See Figure 7.) 


Figure 7 


Using a bevel-headed %" x 2” bolt, fasten the 35” pipe to the 
middle hole of the front side of the suspended top piece. 

Using the same kind of bolts, fasten the fourteen 1” x 63” 
pipes to the remaining fourteen holes drilled into the top piece. 

Fasten the pipes Joosely. Do not tighten yet. 

The pipes are fitted against the inside of the angle iron as 
shown in Figure 8. 


Figure 8 


As shown in Figure 9, these pipes when hanging perpen- 
dicular should not be touching the floor. Shim up the top piece 
if they do happen to be touching. 
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[| ABOUT 1%” SPACE 
FLOOR | 


Figure 9 


Before the bottom ends of the pipes can be set in concrete, 
they must first be held firmly and squarely in place. For this 
you'll need to make a simple jig from 2 x 4s with the dimen- 
sions given in Figure 10, being sure that the inside of the jig 
measures 48” on a side. 

Note: To facilitate the building of this jig and the forms on 
the following pages, the lengths of the individual pieces of 
formwood are given in the diagram. This is assuming that you 
are using 2 x 4s with an actual measurement of 12" x 3%”. 


CROSS BRACE 
TO HOLD JIG 
SQUARE 


Figure 10 
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Fit the jig around the pipes. 

Support the jig about a foot off the floor. 

Clamp the corner pipes to the inside corners of the jig. Draw 
the clamps just tight enough so that you can tap the framework 
into alignment if the pipes are not plumb or if the framework 
is not quite square. 

When you are satisfied that the corner pipes are plumb and 
that the framework is square, tighten the corner clamps and 
wire the remaining 63” pipes to the jig. (See Figure 11.) 


FRONT 


Figure 11 
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With the jig in place (about a foot off the floor) and the 
pipes comprising the outer framework clamped, wired, and 
Square, turn your attention to building the forms for the con- 
crete that will hold the cage permanently in place. 

Using 2 x 4s set on edge, form an area around the pipes as 
shown in Figure 12. The forms will be 3%” deep. 

(in this illustration, the pipes are shown as they are held by 
the jig. For the sake of clarity in showing the dimensions and 
position of the form, the drawing of the jig itself is left out.) 


Figure 12 
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When you’re satisfied that the form is in its proper place, 
you might want to set some concrete blocks or some other 
heavy objects at different points along the outside edges to 
keep it from moving while you’re pouring the concrete. 

Now for the concrete. For this pour (there will be another 
smaller pour later for the inside framework), you’ll need 3.8 
cubic feet of concrete. 

If you live close to a batch plant where ready-mixed con- 
crete is available, go there with six empty five-gallon buckets. 
They'll fill them for you, cheap, and just like that you will 
have your required 3.8 cubic feet of concrete. All that remains 
is to drive the buckets home and fill and strike off the forms. 

Other than that, you can mix the concrete yourself in a 
wheelbarrow, either with a bagged pre-mix, or by putting to- 
gether your own sand-gravel-cement mix. 

Pre-mixed bagged concrete is usually sold in 40 or 80 lb. 
bags. All the ingredients are in the bag except the water. An 
80 lb. bag makes */3 cubic foot of concrete. Therefore for this 
pour at least six 80 lb. bags will be needed. Expect it to cost 
about 20 dollars. 

A cheaper way to go is to mix the concrete from scratch. 
Pick up a 94 Ib. bag of Portland cement, six five-gallon buck- 
ets of % inch gravel, and four five-gallon buckets of sand. 

To mix, dump a five-gallon bucket of gravel into a wheel- 
barrow, about 3 gallons of sand, and about a gallon and a 
half of cement powder. Add about a gallon of clean water, 
gradually, and mix thoroughly with a garden hoe. Don’t get it 
too wet. Stop adding water when the mix is a little on the wet 
side of crumbly. 

Shovel it into the form and mix another batch. When the 
form is full, tap the edges with a hammer to settle the concrete 
and to drive out the air pockets. 
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Strike off the top with a board or trowel, making sure the 
concrete 1s level with the top of the form. 

After letting the concrete stand for about three or four days, 
strip off the forms, the jig, and the material used to suspend 
the top piece. 

This completes the outside framework. 

Now that the outside framework is complete, let’s go on to 
assembling the inside framework. 

Take the two 2” x 36” angle irons and bolt them to the out- 
side cage 28” from the floor, as shown in Figure 13. Use %” x 
2” carriage bolts. 

You'll have to clamp the angle irons to the pipes at the pre- 
measured height and drill through both pieces of stock while 
they are clamped together in order to get the holes to line up. 

(Before you drill, make sure the horizontal top of the angle 
iron is 28” from the floor. Not from the concrete you just 
poured, but from the floor itself. See the circle in Figure 13.) 

Using 2 x 4s, build a form as shown in Figure 13. The out- 
side dimensions of this form will measure 20” x 34’4". The 
area between the outside of this form and the inside edge of 
the previous pour will be filled with concrete once the rest of 
the inside framework is assembled. 
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AREA TO BE FILLED LATER 
WITH CONCRETE 


Figure 13 
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Figure 14 


In Figure 14, the six 1” x 45” steel pipes are resting on and 
spanning the distance between the angle irons you just bolted 
up. 
Clamp, drill, and bolt these pipes to the angle irons as 
shown, using %” x 2” carriage bolts. 
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(See Figure 2 for an illustration showing a different perspec- 
tive of the same layout.) 

When in place, these pipes will be about 6” apart, on center, 
but it’s not necessary that they be exactly 6” apart. 

Now take the eight 1” x 29” pipes and drill one 4” hole in 
each pipe, %4" from an end, as shown in Figure 15. 


Ya” HOLE %” FROM END 


Figure 15 


These eight pipes are to be attached to the 1” x 45” pipes that 
were used to span the distance between angle irons. 

Mark and drill the 1” x 45” pipes so that the 1” x 29” pipes 
can hang vertically as shown in Figure 16. 

(Tight quarters may require that you temporarily remove 
three of the 1” x 45” pipes after they are marked, to correctly 
drill the holes.) 

Using 4" x 3'4" carriage bolts, attach the 1” x 29” pipes. 
Hanging vertically, their bottom ends should be dangling 
about a half-inch from the floor. (See detail of Figure 16.) 

You’re now ready to fill the area between the outside of the 
wooden form and the inside of the previous pour. This will 
take about 2.3 cubic feet of concrete, or a little more than half 
the amount needed for the first pour. 

After the pour, put a short level on the eight 1” x 29” pipes 
extending vertically down into the fresh concrete and make 
sure they are reasonably plumb. You won’t need a jig to hold 
these pipes exactly in place as you did with the outside cage, 
since they won’t be holding any further building material that 
would require them to be square and plumb. 
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After letting the concrete set for a few days, knock the 
forms away and tighten all bolts. 


APPROX. 
Ya" SPACE 


Figure 16 
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The Firebox 


The first thing to do is to find a sound, standard-sized 55- 
gallon drum. Standard-sized drums are 35” long and measure 
23” in diameter. 

When you’ve found what you think is an acceptable drum, 
it'll need six additions before you can position it within your 
recently completed stone cage. 


1. A fire door. 


2. An ash door. 

3. A grate. 

4. A fitting for the flue pipe. (Called a thimble.) 
S. Lees 

6. An extension pipe. (Explained later.) 


As mentioned earlier, ready-made leg, door, and vent kits 
are available in hardware or discount stores. They are usually 
made of cast iron and are a once-in-a-lifetime purchase. That 
is, when a barrel eventually wears out, you simply transfer the 
kit parts to a new barrel and you’re back in business. 

There are different types of kits on the market. When choos- 
ing, keep these three points in mind: 


1. The thimble. You need a rear-mounting thimble — not 
a top mounting one. It has to bolt up to the rear of the 
barrel, and it should be the type that the stack pipe fits 
into, and not around. 


2. The ash door must be able to swing open, so as to al- 
low the operator to reach in with a shovel and scoop 
out the ashes that fall below the grate. (However, an 
“ash door” that doesn’t meet this requirement can be 
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easily modified with a simple hinge and latch if a true 
ash door is not available.) 


3. The legs included in most kits will hold the barrel too 
high for use in a Sunstone setup. If the legs in your kit 
can’t be cut down to hold the bottom of the stove no 
more than 2” off the floor, you’ll have to fashion your 
own legs from four pieces of flat steel stock. (This pro- 
cedure will be explained below.) 


Grates are ordinarily not included in barrel stove kits, since 
most operators of these stoves place a bed of sand or firebrick 
on the bottom and build a fire on top of this. 

For the sake of a quick, clean, and complete burn, though, 
having a grate in a Sunstone furnace 1s very important. Very 
important and very easy to construct. Details on construction 
will be given later. (See Figure 17.) 


FRONT REAR 


ASH DOOR 
FIRE DOOR 


THIMBLE GRATE (INSIDE) 
LEGS 


Figure 17 


Let’s say you’ve found an acceptable barrel stove kit. Be- 
fore making the cuts on the front of the barrel to accommodate 
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the fire door and the ash door, keep in mind that the grate, 
when installed, will rest 42” above the bottom of the stove. 


GRATE 
Figure 18 


This means the cut-out for the ash door has to be made be- 
low the grate line, and the cut-out for the fire door has to be 
made above the grate line. (See Figure 18.) 

If the legs included with your barrel stove kit can’t be short- 
ened to hold the stove no more than 2” off the floor, a set of 


serviceable legs can be made with four pieces of flat steel. 
(See Figure 19.) 


Figure 19 
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To arrive at this configuration, take the two 26” pieces and 
bend and drill as shown in Figure 20. 


STEP 1 | j2” 
— BEND 90° 


: , A 
STEP 2 ea = AG 
BEND APPROX 120° 


BEND TO CONFORM TO 
CURVATURE OF BARREL 


STEP 4 


DRILL %.” HOLES AND BOLT ON 
191%” PIECE OF FLAT STEEL 


STEP 5 


DRILL AND BOLT 6” FROM 
EACH END OF BARREL 


Figure 20 
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The Grate 


Having a grate in a stove gives an operator an extra degree 
of control over a fire. A grate suspends the burning wood, al- 
lowing air to feed and fan the fire from beneath. Quick, clean, 
and steady fires can be built and maintained with the air fan- 
ning from below the grate. Almost 100% combustion effi- 
ciency can be achieved once the fire is up to an operating tem- 
perature of about 1100°. 

To build a suitable grate for a barrel stove, you need: 


(2) %" pipes, 32'2” long 
(17) %”" pipes, 17” long 
(34) %" carriage bolts, 2%” long 


Drill °/16” holes in the 32%” pipes, starting 2” from one end 


and continuing at 2” intervals, 17 holes in each pipe. (See Fig- 
ure 21.) 


Figure 21 


Drill two °/16” holes in the 17” pipes, 2” from each end. 
(See Figure 22.) 


Ye” 


Figure 22 
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Since the grate, when assembled, is 17” wide and the open- 
ing cut for the fire door will measure less than 17”, the grate 
might have to be at least partly assembled inside the stove — a 
clumsy procedure at best. 

To save a lot of cussing and fumbling, first try bolting the 
grate together loosely outside the stove, then twist it as shown 
in Figure 23. 

Twisted thusly, it may fit through the fire door where it can 
then be straightened and set in place. Bolts need only be finger 


tight. 


Figure 23 


In position, the grate should look as shown in Figure 24: 


BOLTS 
INSTALLED 


NUTS UP \ 


TOP VIEW — 


Figure 24 
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When the fire door and ash door, the thimble, and the grate 
and legs are installed to your satisfaction, the next step 1s to at- 
tach a 32” section of extension pipe to the thimble. 

Note: a word here about the extension pipe. This particular 
piece of pipe is the connecting link between the stove and the 
stack pipe that will later lead to the chimney. It, like the stove, 
will be radiating heat into the stone battery once the stove is 
operational. Since this pipe is not going to be visible once the 
stove is operational, and since it is by function and design 
considered to be a working extension of the stove itself, it 
should be heavier than your ordinary garden variety of stack 
pipe. Twenty-gauge, or thicker, is recommended. A sheet 
metal shop may be the best source for this pipe. 

Mate the extension pipe with the thimble. Angle the pipe 
upwards so that the open end is about 1” higher than the thim- 
ble end. 

Secure the joint with three sturdy sheet metal screws. It’s 
best to drill through the pipe and thimble while they’re tight 
together, staggering the holes at equal distance around the cir- 
cumference so that the extension pipe can’t be moved up, 
down, or sideways once the screws are tured in. (See Figure 
255) 


SHEET METAL 
SCREWS TO HOLD 
32” SECTION OF 
EXTENSION PIPE 


Figure 25 
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Important: This unit must be “burned off’ when completed. 
Carry the stove outside and build a hot fire on the grate. See 
that the fire spreads the entire length and width of the firebox. 
Many small pieces of wood work best for this job, rather than 
a few large pieces. 

Keep the fire hot by adding more wood until all paint, oil 
film, and any other combustible coating has flaked or burned 
off the exterior of the barrel. Brush off any remaining dust or 
residue when the unit cools down. 

Carry it back inside and slide it into the recessed area of the 
rock cage. Push it back until the rear of the barrel butts up 
against the concrete. (Tip of arrow in Figure 26.) 


Figure 26 
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Lining the Stone Cage 


Since the pipes comprising the stone cage are placed too far 
apart to hold in the size stones you’ ll be using in the stone bat- 
tery (3”-9"), the cage will need a wire mesh liner. Twelve- 
gauge wire with a 2” x 4” rectangular weave is recommended. 
(See Figure 27.) 


12 GAUGE WIRE 
2X 4” WEAVE 


Figure 27 


The easiest way to go about this is to buy a 5 x 25 foot roll, 
lay it out flat and cut 10 pieces according to the dimensions 
given in Figures 30A and 30B. 

Tip: Since you’re going to join the ends of these individual 
pieces inside the stone cage, you might want to cut the mesh 
so that — on certain ends — 2” spines of extra wire are ex- 
tending beyond the given dimensions. (See Figure 28.) 


2” SPINES 
OF EXTRA 
WIRE 


|<_———. Given ——_——+| 
DIMENSIONS 


Figure 28 
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These spines extending from one piece of mesh form a good 
splice when twisted around an adjoining piece of mesh. (See 
Figure 29.) 


Figure 29 


So, in all but one of the illustrations in Figures 30A and 
30B, the end or ends where the 2” spines should be extending 
are marked by showing the extensions in heavier ink. 

When cutting the mesh, just remember that the spines are 
not included as part of the given dimensions. The spines, 
where shown in heavier ink, will add about 2” of extra length 
to the given dimension. 
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CUT TWO PIECES 
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Figure 30A 


Chapter One 
The Two Cubic Yard Unit 
43 


PC. #7 
CUT ONE PIECE 


PC. #8 
CUT ONE PIECE 


PC. #10 
CUT ONE PIECE 


Figure 30B 
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You’ll notice that each of the 10 pieces of mesh are assigned 
a number from 1 to 10. 

Starting with piece #1 and ending with piece #7, line the 
stone cage with the mesh as shown in Figure 31, splicing the 
ends at 4” intervals to make strong seams. 
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Figure 31 


Pieces #8, 9, and 10 will be put in later. They cover the - 
backside, but for the time being the backside should be open, 
because the next step is to add about half the stones. It has 
been found that these stones are much easier to lay in place if 
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one can simply walk through the back of the stone cage to 
place them rather than having to crawl over the top. 


Prospecting for Stones 


Suppose you don’t already have in mind a good source for 
stones. Let’s take a few minutes here to elaborate on one of 
the easiest known methods of procurement. 

As mentioned earlier, 3”-9” rounded granite fieldstones are 
ideal. ‘““Hardheads,” they are often called. 

During the last ice age the glaciers scraped countless mil- 
lions of these stones up from the earth and scattered them over 
half of the U.S. and Canada. Farmers have been skimming 
them off their fields for centuries. Sometimes they’ve taken 
the trouble to use the stones as fences between fields, but most 
of the time they simply dump them at the end of a field to get 
them out of the way. 

This is where you come in. Take a little drive out in the 
country on a spotting expedition. If you live in the Northeast, 
the Midwest, or in eastern or middle Canada, chances are 
you'll barely be beyond the city limits before the stone piles 
pop into view. Find one close to the road and ask the land- 
owner if he has any designs on it. If he didn’t get a copy of 
this book before you did, he probably has no designs on it 
other than to find a way to make it disappear. 

So you both make out. He gets rid of a bunch of granite gar- 
bage, and you come home with a pile of nuggets that are like 
gold itself when translated into the warmth and comfort and 
safety they’ll provide over the course of a lifetime. 
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Filling the Stome Cage 


Clean the stones thoroughly. A hard spray from a garden 
hose is usually enough for most moss and dirt, but a little work 
with a stiff brush might be necessary when it comes to cling- 
ing clay and lichens. 

A load of stones dumped at random will have about 40% 
voids. Put another way, if you fill your stone cage with no re- 
gard as to how the stones are placed, almost half the volume of 
the cage will be air. You don’t want that. Stone density is what 
you want — not air space. The denser the arrangement of your 
stones, the more heat the cage can hold. It’s all a matter of 
placement. For rounded stones, a good mix is the key. All 
small stones together will have about 40% voids no matter 
how you place them. The same with all larger stones. But the 
right mixture of smaller and larger stones can easily cut this 
naturally occurring void in half. It’s only a matter of putting 
down several of the larger stones and then filling the spaces 
between them with smaller ones. Plug the voids. Taking a lit- 
tle time here will translate into longer times between fires 
later. 
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STONES IN 


AT ANGLE 


_s— 


seems 
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Figure 32A 
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(LEAVE 2” SPACE 
ON ALL SIDES) 


Figure 32B 
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Now that the cage is filled, you are looking at a stone bat- 
tery capable of storing over a half million BTUs. With an in- 
sulating cover and a few controls you can almost look forward 
to the next cold spell. 

First the cover. 

Start by acquiring five pieces of galvanized sheet metal, one 
for the top and four for the sides. 

Top: one sheet 48” x 48”, 28- or 30-gauge. 

Sides: four sheets 48” x 60”, 28- or 30-gauge. 

Set the top piece in place as it is. No need to use fasteners. 

For the front, cut one of the 48” x 60” sheets as shown in 
Figure 33: 


bcs |i (coe —11"> 


Figure 33 
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Stand it up against the front of the cage. At the four outside 
comers, drill through the sheet metal and into the pipes so that 
you can fasten the sheet to the pipes with short sheet metal 
SCrews. 

With the sheet metal held in place at the four comers, drill 
through the sheet metal and the pipes at about one foot inter- 
vals around the edges. (Black dots in Figure 33.) 

Turn sheet metal screws into the holes drilled. 

Before one of the remaining 48” x 60” sheets can be fas- 
tened to the back of the stone cage, a cutout has to be made for 
the extension pipe. 


EXTENSION PIPE 


Figure 34A 


CENTER POINT 


Figure 34B 


The Sunstone Superstove 
A Safer, More Efficient Way of Heating With Wood 
52 


© 


na 


7 


Figure 34C 
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Figure 34D 


STEEL PLATE 


Figure 34E 


By measuring from the base and from both sides, locate the 
center point of the extension pipe. (See Figure 34A.) 
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Mark this point on the 48” x 60” sheet. (See Figure 34B.) 

With a compass or divider, inscribe a 7” circle around the 
center point. (See Figure 34C.) 

Cut out circle. (See Figure 34D.) 

Tip: Sometimes a small circle is easier to cut out with a cold 
chisel than with tin snips. To cut out with a chisel, lay the 
sheet out flat, with the area to be cut resting on a piece of steel 
plate. Using a hammer and a sharp chisel, tap around the line 
to be cut until the circle falls out. (See Figure 34E.) 
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Figure 35 
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Figure 36 


As was done with the front sheet, lean the back sheet up 
against the back of the stone cage and drill and fasten at the 
comers. 

Then drill and fasten around the outside edge at about 12” 
intervals. (Black dots in Figure 35.) 

Also drill and fasten at the two points shown on either side 
of the extension pipe. 

Using the same procedure, fasten the side sheets. (See Fig- 
ure 36.) i 

A footnote here about sheet metal: 28- to 30-gauge sheet 
metal is recommended as a cover because it is thin — there- 
fore lower in cost and easier to cut. However, almost any 
thickness of sheet metal will do. 

For instance, if a scrap yard has large sheets which might be 
of a different thickness and considerably less expensive than 
new pre-cut sheets, there’s no harm in putting them to use. 
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Also, there’s no harm in using many smaller pieces instead of 
the abovementioned five large sheets, although using smaller 
pieces will cost you in construction time. 


The Hot Air Outlet 


Determine where you want to direct the heat flow. If you 
have an existing hot air furnace, chances are you’ve located 
the Sunstone furnace nearby and are planning to direct hot air 
from the stone battery into the hot air chamber of the existing 
furnace. 


Figure 37 


Or maybe you’re building in your garage or workshop and 
all you want to do is feed hot air into a single room. 

Regardless of where you plan to direct the heat, to be effec- 
tive the hot air exit has to be near the top of the stone battery | 
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(since hot air rises) and it has to be fabricated so as to only al- 
low heat to flow when needed. 

A very simple and effective hot air exit can be made from 
an air grill, a small rectangular sheet of aluminum, and two 
small hinges. 


Figure 38 


Air grills are sold in home building centers and look as 
shown in Figure 38. The kind you want is a plain one with no 
shut-off mechanism. It should have at least a 6” x 12” opening 
for the flow of air. 

For about 70 cents, a sheet metal shop can supply you with 
the aluminum sheet. You want a flat, rectangular piece, 26- or 
28-gauge, and large enough to cover the flow area of the air 
egnill. 

Hinge the aluminum sheet to the top of the air grill with two 
small hinges. (See Figure 39.) 


Figure 39 
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As you can see, the hot air exit operates by air pressure. 
When heat is called for, the fan (to be located on the lower 
opposite side of the stone battery) trips on and blows open the 
hinged aluminum flap and circulates hot air. 

This modified air grill can be bolted up almost anywhere 
along the top of the stone battery — front, sides, or back — 
depending on where you want to direct the hot air. 

Make the cutout at your choice of location. Be sure that the 
cutout is at least as big as the flow area of the air grill, 6” x 
eT x VA: 

Position the air grill over the cutout and fasten with sheet 
metal screws. 

If you intend to connect to the hot air chamber on your ex- 
isting furnace as shown in Figure 37, you’ll have to make a 
cutout on the hot air chamber. 

Then you'll need a section of ductwork to connect the two 
cutouts. Scrap yards are usually overflowing with different 
sized pieces of ductwork. Whatever your source, make sure 
the piece you choose is larger than the air grill. It has to fit 
around the grill so as not to interfere with the operation of the 
hinged flap. 


The Cold Air Inlet 


To create a good cross flow through the stone battery, the 
cold air inlet should be located opposite from the hot air out- 
let. For instance, if the hot air outlet is on the top left, the cold 
air inlet should be on the lower right. (See Figure 1.) 

Before making the cutout for the cold air inlet at the bottom 
of the stone battery, it’s best to first acquire a fan, since the fan 
discharge will hook up to the cold air inlet and you’!l want 
these two openings to match in size and shape. 
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AIR FLOW 


Figure 40 


A drum, or “squirrel cage” fan from a regular forced-air fur- 
nace is ideal. This type of fan is quiet and efficient and looks 
like Figure 40. 

Scrap metal yards are a good place to begin the search for a 
furnace fan. Find a complete, junked furnace and you’ll likely 
find not only the fan but the drive motor too. Believe it or not, 
most of these motors and fans will be in good operating condi- 
tion since furnaces are usually junked because of a burned out 
fire bonnet. 

Be thorough in your search. New, a fan and motor can cost 
over a hundred dollars. But these two items used can some- 
times be picked up for less than ten. 

Notice that the discharge side of the fan is equipped with a 
“snout” of about 3” in length. 
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EXTENSION PIECE SNOUT 
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Figure 41 


This snout will have to be extended about ten more inches to 
reach the cold air inlet through the layer of insulation and 
brickwork that will come later. (See Figure 41.) 

Measure around the snout and cut and bend a thin piece of 
sheet metal to conform to the shape of the snout. Secure with 
sheet metal screws. 


AIR FLOW 
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SHEET COLD AIR 
Meno)  INEET 
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Figure 42 
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Attach two 2” x 4” blocks to the base of the fan to bring it 
level with the top of the concrete footing. Slide the whole 
works up against the sheet metal covering the stone battery. 
Mark around the fan discharge and cut a cold air inlet in the 
sheet metal. (See Figure 42.) 


Chapter Two 
The Exterior 
61 


Chapter Two 
The Exterior 


In keeping with the tradition of building this furnace with 
things of value that others throw away, start thinking of a 
place where you can scrounge up some bricks. Regular build- 
ing bricks. Bricks from a chimney someone tore down, bricks 
from a dump, or from a building being razed. Any kind of 
building bricks of the 2’4” x 4” x 8” variety will do. You need 
about 600. They can be face brick, or common brick, or any 
combination thereof. Actually, for this job, the more varied the 
kind and color, the better the final effect. 

And what effect are you after? Well, for one thing, these 
bricks are going to form the exterior of your furnace, so be- 
sides the durability and non-combustibility factor, you’!! want 
to consider the visual effect. 

In a word, it will be striking. You will be proud of it, and 
like the job itself, your pride will be lasting. The furnace as it 
stands right now probably suffers from a common case of the 
uglies, but you’re going to change all that. With bricks picked 
up here and there, cleaned and set in place, you’re going to 
finish off one of the safest and most convenient woodburning 
furnaces on the block and make it into a work of arresting vis- 
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ual impact. Others will shake their heads in skeptical admira- 
tion and say, “You did that?” and you will say, “Yup. Nothing 
to it, really. I just rigged up this simple little jig, collected 
these different bricks and then laid them down one on top of 
the other like here in this little book.” Then you’ll point to this 
section to show them what you mean and once again say, 
“Nothing to it. It’s all in the setup.” 


The Setup 


Brickwork would be simple if you didn’t have to worry 
about keeping the job level and plumb. If all you had to do 
was mix a batch of mortar, lay it out in a line and set in the 
bricks, even the man in the rowboat could do it. 

So, if you’ve never worked with brick, the following 
method will give you the advantage of not having to worry 
about keeping the job level and plumb. What you will do, es- 
sentially, is plumb and level the job ahead of time. You will 
make sure that all the rows will be straight and all the corners 
will be plumb before you mix a single spoonful of mortar or 
hoist your first brick. 

To accomplish this, acquire six straight, wooden | x 2s 
(commonly called “furring strips” at home building centers), 
and 6 pieces of 2” plywood, 4” square. 

Nail the furring strips to the plywood pieces as shown in 
Figure 43. 


Figure 43 
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Figure 45 


From the top they will look like Figure 44. 

Starting from the bottom of the piece of plywood, measure 
and mark at 2°/,” intervals on one of the furring strips. (See 
Figure 45.) Go up to the 77” mark. There will be 28 marks. 

When you have one marked off, lay it down even with three 
of the others and mark them to correspond with the marks on 
the first one. 

The remaining two strips don’t have to be marked. 

Look at Figure 48. 

It shows how the six furring strips are set up to guide the 
brickwork. 

It shows the four marked strips placed at the outside corners 
where the bricks meet, and the two unmarked strips butting 
against the bricks forming the front opening. 

If you’re in doubt as to the exact position of the furring 
strips, laying some bricks on the floor as shown in Figure 48 
will give you a clearer idea. 
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Figure 46 


To keep the strips firmly in place while you lay the brick, 
they will have to be stuck to the floor and attached at the ceil- 
ing joists. 

Squeeze a glob of construction glue under the plywood base 
plate. Set the base plate on the floor in its predetermined place. 
Attach the top of the strip to the ceiling joists as shown in Fig- 
ure 46, using a level to make sure the strip is plumb. 

When the glue dries, take a pair of pliers and push 2” wire 
brads into the furring strips at the 28 marks made earlier. Push 
in two brads at each mark, as shown in Figure 47. These brads 
will hold your string lines. 
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Now that the furring strip guideposts are set up, you can see 
that the work of keeping the brick-laying job level and plumb 
is basically taken care of. The guideposts themselves serve to 
keep the ends and corners plumb, and the string lines that will 
stretch between the guideposts will ensure that the rows can be 
laid straight. 

Here’s a tip on string lines: Use 6-8 lb. test nylon mono- 
filament fishing line. There are two reasons for this. 


1. Nylon monofilament is not as likely to collect small bits 
of stray mortar as, say, a multi-fiber cotton line. 


2. Elasticity. Lightweight monofilament line can be 
stretched between two points to make a taut guide with- 
out exerting much pull on its two points of attachment 
-—— in this case the small wire nails pushed into the fur- 
ring strip. 


Make four string lines — one for each side. Tie loops on the 
ends of the string lines, and have the lines slightly shorter than 
the distance between the two nails so when the loops are 
hooked over the nails the string will stretch slightly and take 
the sag out of the line. 

Start by hooking the string lines on the nails at the lowest 
level on the guideposts, 2%" from the floor. 


STRING LINE TO 
OPPOSITE CORNER 
PASSES IN FRONT 

OF UNMARKED 
GUIDEPOSTS 
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Figure 49 
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At this point you are ready to lay bricks. 

All bricks are not created equal. Some are porous and light, 
like soft sandstone, and some are heavy as granite and totally 
impervious to moisture. 

The heavy type will need no advance preparation other than 
a general cleaning, but the porous brick will have to be soaked 
beforehand. If laid dry, they will suck the moisture from the 
mortar, leaving a weak bond. Soak them for at least four 
hours. You can use a garbage can, buckets, or any other con- 
tainer that will permit total immersion. 

Have ready a pointed mason’s trowel. (See Figure 50) and a 
3/" finishing trowel. (See Figure 51.) 


Li <> 


SIDE _— 
Figure 50 
See 
SIDE oe 
Figure 51 


The pointed trowel is for laying down the mortar, and but- 
tering the ends of the bricks, and the finishing trowel is for 


raking out and finishing the joints. 
Also have ready ten pieces of threaded rod. Each piece 


should be 5” long. How these rods are used will be explained 


later. 
The recommended mix for mortar is one part mason cement . 


(not Portland cement) to three parts mason sand. 
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With a garden hoe, mix the dry ingredients in a wheelbar- 
row or a mortar box. Gradually add water until you have a 
thick paste. Avoid a sloppy mix. Ideal consistency is slightly 
on the wet side of crumbly. 

With the pointed trowel, scoop up the mortar and lay a bed 
of it on the floor just inside the string line. If you’re new at 
this, start at the front and only put down enough mortar for 
two bricks. 

Set a brick into the mortar with the end butting up against 
the front-opening guidepost as shown in Figure 52. Tap the 
brick into the mortar with the butt of the trowel until it is in 
alignment with the string line. 


Important: Do not have the brick actually touching the 
string line. Keep it slightly to the inside. A brick touching the 
string line is likely to throw the rest of the job out of whack. 

The end of the next brick and the ones to follow have to be 
“buttered” before being set in the mortar. What this amounts 
to is simply taking the trowel and smearing a gob of mortar on 
one end of a brick. When this “buttered” brick is set against 
the one next to it, the “butter” fills the space between them. 


BUTTERED END CORNER 
GUIDEPOST 


FRONT 
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STRING LINE 
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Figure 52 
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Continue with the job until you have a bedded row of bricks 
all the way around the base of the stone battery. This first row 
will have an arrangement like the one shown in Figure 48. 
Make sure to leave a space for the fan. 

Hike the string lines to the next level. 

Repeat the brick-laying process — starting once again at the 
front-opening guidepost. Only this time you’ll start with a half 
brick instead of a whole one. (Later I will give instructions on 
cutting bricks.) 

Between the second and third course, set in place two of the 
ten pieces of threaded rod (’4" x 5”) as shown in Figure 53. 
Later, these rods will hold the seal between the brickwork and 
the front of the barrel stove. 


THREADED 
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Figure 53 


Threaded rods will be set between: 
the 2nd and 3rd course 
the 4th and Sth 
the 7th and 8th 
and the 10th and 11th. 
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Time out for a few words about finishing the joints. As 
mentioned earlier, all bricks are not created equal. The compo- 
sition of the clay varies from brick to brick, and colorwise 
there is even more variety. Add to this the different surface 
textures, and you can see that it would be hard to find two 
bricks that are exactly alike. 

If you’ve gathered your bricks from many different sources, 
the visual variety of the individual bricks will be even greater 
— which is exactly what you want. You’ll have reds, browns, 
yellows, and all the different tones in between. Textures will 
be different, and surprisingly, most of the nicks and chips that 
come with used bricks will add to the richness of the finished 
job. 

There is only one condition. To effectively bring out the 
character of the bricks, you have to isolate them. It’s not 
enough to plop the bricks in the mortar and forget about them. 
Something has to be done to the joints to make each individual 
brick stand out on its own. 


RAKE OUT 
JOINTS TO 
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Figure 54 
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What has to be done is a very simple procedure. It’s called 
“raking” the joint, or producing a “weathered” joint. All this 
amounts to is letting the mortar set up slightly after laying the 
bricks, and then coming back and scraping the mortar out to a 
depth of about 2”. Use the point of the finishing tool and 
scrape or pack the bottom of the indentation square as shown 
in Figure 54. Also scrape any clinging bits of mortar from the 
face of the brick. The effect you want is as if each individual 
brick is protruding about 2” from a wall of mortar. 
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14 X 24” 
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Figure 55 
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Do this and one other thing after the job dries (explained 
later) and the end effect of your brick exterior should be no 
less than eye-stopping. 

Stop with the brickwork after laying the 5th course. Finish 
the joints, clean up your cement tools, and for the time being, 
turn your attention to insulation. 

Between the brickwork and the stone battery is a space of 
about 6”. Insulation will go here. You’re going to cut pieces of 
6” unfaced fiberglass roll insulation to fit between the bricks 
and the stone battery as shown in Figure 55. 

For the front, cut two 14” x 24” pieces and fit them as 
shown. After the brickwork progresses they will support the 
piece bridging the front opening. 

Notice the use of foil seals. Use heavy aluminum foil. Seal 
where shown and any other spot where there is a break in the 
sheet metal covering. (Corners, splices, base area, etc.) 

Caution: Some brands of insulation contain a resin or binder 
that gives off an odor when heated to temperatures above 
2000°. To say this odor is unpleasant is to say King Kong is 
just another ape. The odor has a biting, noxious quality that 
can best be described as “Essence of Grinderdust” or “Smoul- 
dering Robot Breath.” You won’t like it. To make sure you 
don’t get it, test your insulation before installation. Cut off a 
piece, put it on a sheet of aluminum foil and shove it in an 
oven preheated to 400°. Leave it in there for 15 minutes. If it 
remains odorless at the end of that time, consider it safe. As of 
this writing, Owens Corning (the pink insulation) passed the 
odor test, but only the Shadow knows if it will pass tomorrow 
or the day after. Be sure. Test. 

Install the insulation horizontally. (See Figure 56.) Reason: 
the weight of the overriding piece tends to close any gaps that 
might occur between layers. 
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Depending on the width of your insulation (12”, 16”, or 
24”), go up with several courses of brick, finish the joints, and 
then drop in another row of insulation. 


CUT THE ENDS SQUARE 


FOR A SNUG FIT Se 
INSTALL HORIZONTALLY 


Figure 56 


Don’t forget the foil seals. 

Don’t forget to install the threaded rods. (See Figure 58.) 

When you finish the 10th course of brick, remove the two 
front-opening guideposts. 

Lay two 1%” x 28” angle irons across the top of the front 
opening. They will be resting on the 10th course of brick. 

Also lay the remaining four threaded rods across the top as 
shown in Figure 57. (See Figure 53 and the accompanying text 
for more detail on threaded rod placement.) 
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TOP VIEW 


Figure 57 


When all 10 threaded rods are in place, they will be posi- 
tioned at the levels shown in Figure 58. (Black dots.) 
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Figure 58 
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Figure 59 


For decorative purposes, you might want to vary the ar- 
rangement of the 11th course. The 11th course would corre- 
spond to the mantelpiece of a fireplace. 

Figure 59 shows three variations in the arrangement of the 


11th course. 
Some adjustment of the string line would be required for 


variation #2. 
Should you decide to go with a variation, be sure to main- 


tain the 6” insulating space between the brick and the sheet | 
metal covering the stone battery. 
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Cutting Bricks 


Bricks are best cut with what is known as a “brickset.” It’s 
simply a wide mason chisel that looks like Figure 60. 

To make a cut, place the brick on a flat, solid surface. Using 
the brickset and a hammer, tap around the line to be cut. When 
you have a shallow groove on all four sides of the brick, lay it 
flat, place the point of the brickset in the top groove and give 
it a sharp rap with a hammer. The brick should break cleanly 
on the grooved line. 


a 
se 
Figure 60 


SHALLOW GROOVE 


Figure 61 


Continue with the brickwork and the insulation until you 
finish the 23rd course. At this point the brickwork should be 
almost level with the top of the stone battery. 
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Cut the last level of sidewall insulation so that it is level 
with the top of the stone battery. 

To keep track of the temperature of the stone battery during 
burns, a thermometer should be installed at this time. 


Figure 62 


A common kitchen deep-fry thermometer is ideal for this 
job. It registers up to 400° and looks like Figure 62. 
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Figure 63 
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Place it near a corner as shown in Figure 63. 

(Leave a space in the 24th course of brick so that the face of 
the thermometer is visible from the outside.) 

Cut and fit two layers of 6” fiberglass insulation on top of 
the sheet metal covering the stone battery as shown in Figure 
64. See that all joints overlap. 


TOP INSULATION 
THERMOMETER 


TOP OF 
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FRONT INSULATION 
Figure 64 


At least once a year, just before the first fire of the heating 
season, it’s a good idea to hose down the stone battery. It only 
takes a few minutes, and it washes out any dust that may have 
accumulated during last season’s operation. 

To best accomplish this hose job, you’ll need to be able to 
lift a part of the sheet metal covering the stone battery. You’ll 
only have to lift a small section of one end about an inch or so 
— only enough to let you insert a hose nozzle so you can give 
the stone battery a general cleansing. The idea is to shoot a 
few gallons in across the top, allowing the water to trickle 
down through the stones and pick up the dust as it drips to the 
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floor. From there it’s only a matter of mopping up around the 
edges. 

To make the hose job something that can be simply and eas- 
ily done, build a notch into the last four courses of brick. Bui!d 
it in the middle of one of the walls and make it two bricks 
wide, as shown in Figure 65. 


24TH COURSE INSULATION SHEET METAL COVER 


Figure 65 


You can see that by reaching through the notch and the insu- 
lation, and by prying up the sheet metal cover with a screw- 
driver, the stone battery is easily reached by a spray from a 
hose nozzle. 

Important: Never spray while the rocks are hot. Not only 
could you get burned by the water suddenly flashing into 
steam, but quick cooling could cause the stones to explode. 
Also, never spray without lighting a fire immediately after- 
wards to dry out the system. Water left standing on a stove for 
a day or two can take more out of its life span than a whole 
season of burning. 

To keep unwanted matter from settling on the top layer of 
insulation, the furnace should be fitted with a dust cover. An 
effective cover can be made by laying a 68” length of 2” pipe 
across the top middle, and have it supporting two pieces of 
sheet metal 35” x 68” as shown in Figure 66. 
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Figure 66 


Two more things need to be done to the brickwork before it 
can be considered complete. 


1. Acid wash: 

It’s almost impossible to do brickwork without getting an 
occasional mortar stain on the bricks. These stains, when dry, 
show up as white or gray dabs and streaks on the face of the 
brick. In fact, used bricks are likely to come pre-stained, so 
even if you personally didn’t smudge them up, expect to ac- 
quire at least some smudges through inheritance. 

Regardless of how you got these blemishes — by accident, 
inheritance, or even a dirty toilet seat — the standard way to 
remove them is with a weak solution of muriatic acid. Muri- 
atic acid is sold in hardware stores and home building centers. 
Diluted (according to directions given on the label) and 
brushed on the bricks with a paintbrush, it will bubble like 
spilled beer and dissolve the mortar stains. 

Use rubber gloves and eye protection when working with 
acid. 

Clean up with plain water. 


2. Color Enhancement: 

Wet bricks have a more pronounced color than dry bricks. 
You’ve probably noticed that, when you soaked the bricks 
prior to use, the color was greatly enhanced by water. 
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As the finished brickwork dries, however, all the old pale- 
ness returns. Chameleon-like, the bricks gradually lose their 
bright earthtones and blend into one another. presenting a look 
of obscurity. 

To bring back the original rich color, apply a coat of varnish 
or polyurethane. When you are sure the brickwork is dry, 
brush on one coat of non-gloss varnish ‘or polyurethane. (Gloss 
might make the bricks look too “plasti¢.”) That’s it. One coat. 
The varnish will draw out the colors, permanently, and even if 
the end effect falls a little short of genuine art, most tastes 
would agree that your finished brickwork certainly is decora- 
tive. 


The Front Opening Seal 


Between the front of the stove and the brickwork is an open 
space that has to be sealed. It should be sealed in such a way 
that the seal can be quickly and easily taken apart whenever 
the stove needs to be pulled out for inspection or replacement. 

The ten %” x 5” threaded rods mortared in place (Figures 
53, 57, and 58) are part of this seal. They will serve as the an- 
chors. 

For the rest of the seal you’l! need: 


—one 3” x 30” piece of 20-gauge sheet metal. 
two 3” x 24” pieces of 20-gauge sheet metal. 
—one 26" x 26” piece of 26-gauge sheet metal. 


Fit the 3” x 30” and the 3” x 24” pieces as shown in Figure 
67. The long piece goes across the top. You’l] have to mark 
and drill four holes in each piece so that they fit over the 
threaded rods and protrude *4” into the front opening. 
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Figure 67 


Look at Figure 68. This is a top view. Note how 4” nuts on 
the threaded rod allow you to adjust the position of the sheet 
metal. You can move the sheet metal towards the bricks or 
away from the bricks simply by threading the nuts in or out. 
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Figure 68 


Next you want to use the nuts to adjust the three pieces of 
sheet metal so that they are just behind the lip of the stove. 
(See Figure 69.) This is so the next and last part of the seal, 
the 26” x 26” sheet, will fit behind the stove lip. (See Figure 
70.) 
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STOVE LIP 


Figure 69 


The three (two 3” x 24” and one 3” x 30”) pieces of sheet 
metal you just bolted up are the stationary parts of the seal. 
That is, there should still be enough top and side clearance so 
that the barrel can be pulled out without removing these three 
pieces. 

The 26” x 26” sheet is the only removable piece. It com- 
pletes the seal by fitting around and behind the front lip of the 
barrel and fastening to the edges of the three stationary pieces 
of sheet metal as shown in Figure 70. 
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Figure 70 
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Of course you will have to make a circular cut-out in this 
larger sheet to allow the front of the barrel to poke through. 
To do this: 


1. Measure from the floor to the lip of the barrel stove. Say 
this measurement is 2”. (See Figure 71.) 
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>” 
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Figure 71 
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Figure 72 
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Figure 73 


Figure 74 


2. Add this 2” to half the diameter of the front of the barrel 
stove. (Since the diameter of a standard barrel is 23”, 
let’s use the measurement 11/2”.) 


3. Lay the front sheet out flat on the floor and mark a line 
through the center from top to bottom. (See Figure 72.) 
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4. Along the centerline, measure upwards 13’2” (or the 
number of inches calculated in step 2) and make a punch 
mark. (See Figure 73.) 


5. With a large divider or compass, mark a circle around 
the punch mark. Make the circle °/” smaller than the di- 
ameter of the front of the barrel. (See Figure 74.) 


On a standard barrel, the circle will measure 22°/.”. 

Note: the reason the circle is made °/g" smaller than the di- 
ameter of the front of the barrel is to ensure that the sheet 
metal fits tight behind the lip of the barrel — the lip being 
about °/s” larger than the diameter directly behind it. 

But don’t take these measurements for granted. Check the 
diameter and lip size of your barrel and make any necessary 
adjustments. 


CUT 


CUT 


Figure 75 
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SCREWS 


ae ——ge SCREWS 
¥e" OVERLAP 


Figure 76 


6. Cut out the circle with tin snips, or a hammer and chisel. 


7. Now, cut through the front piece at the centerline made 
in step 4. (See Figure 75.) You now have two pieces. 


8. Set the two pieces in place behind the lip of the barrel. 
These two pieces will have about aye overlap where 
they join in the middle. 

9. Dmil through the pieces where they overlap and join 
them with small sheet metal screws. Owing to the flim- 
siness of the sheet metal, you might have to mark the 
positions of the pieces and drill them on the floor. (See 
Figure 76.) 


10. Finally, drill and fasten the outside edges as shown in 
Figure 70. 


When all parts of the seal are in place and fitting to your sat- _ 
isfaction, you’ll notice that there is an open space between the 
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brickwork and the outside edge of the seal. This space was 
created when you adjusted the seal to fit behind the lip of the 
barrel. (See Figure 77.) 

Plug this open space with mortar. Make up a small batch of 
mortar — make it stiff enough so that it won’t fall or run out 
— and pack the space all around. Be careful not to block up 
the removable part of the seal. 


REMOVABLE 
PART OF SEAL 


STATIONARY 
PART OF SEAL 


BARREL 


OPEN SPACE 
TO BE FILLED 


WITH MORTAR 


Figure 77 


Now that the front of the furnace is finished, let’s take a 
look at the back. 

Protruding through the brickwork is the extension pipe. 

Using 6” stack pipe — 24-gauge or heavier — connect the 
extension pipe to the chimney. Go the shortest, straightest pos- 
sible route and try to do it with no more than two elbows. 
Make sure the chimney is rated for wood fires, and make sure 
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no other heating appliances are vented to this chimney. (See 
Figure 78.) 

Stack pipe should slope upward at least 4" for every linear 
foot, and the male end of the pipe should be pointing towards 


the stove. 


EXTENSION PIPE 


Figure 78 


Install a damper close to but not in the extension pipe. (See 
Figure 78.) 

Firm up the stack pipe with support hangers at four foot in- 
tervals. Common pipe strap makes good hangers. 

All joints in the stack should be secured with three sheet 
metal screws. (See Figure 79.) This simple little recommenda- 
tion can’t be stressed enough. Three sheet metal screws. Each 
joint. There’s a special section in the I-told-you-so file for 
those who choose to ignore this recommendation. Some of 
them are entered posthumously. 
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SHEET METAL 
SCREWS 


Figure 79 


Figure 80 shows how to wire the system for automatic heat. 

Before doing any electrical work, consult local electrical 
codes. Also, be sure that the fuses are pulled or the circuit 
breakers are tripped off on any circuits you choose to tap into. 

For material you’ll need some electrical wire (consult local 
electrical code as to size and type), a few wire nuts, a fan cut- 
off switch, and a 110-volt thermostat. 

110-volt thermostats are available in hardware or home 
building centers, usually for under ten dollars. 

Hang the thermostat chest high on a wall in a central loca- 
tion away from drafts. 

The purpose of the fan cut-off switch is to automatically 
shut down the fan when the stone battery runs out of heat. No 
sense in having the fan run needlessly if you happen not to be 
around when the battery runs out of BTUs. 

The best place (once again) to find a fan cut-off switch is ye 
old scrap yard. Scrutinize the junked furnaces and space heat- 
ers. Find a switch box with a bulb and tube attached. You'll 
need one with a bulb and tube because you’ll want to feed the 
bulb down through the insulation covering the stone battery 
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until it lies on top of the sheet metal directly above the stones. 
(See Figure 80.) 


BULB 


SHEET METAL COVERING 
STONE BATTERY 


Figure 80 


THERMOSTAT 


SENSING 
BULB 


FAN CUT-OFF SWITCH 


AUTOMATICALLY SHUTS 
SYSTEM DOWN WHEN 
STONE BATTERY IS OUT OF 
USABLE HEAT 


CONNECT WHITE WIRES AND BLACK WIRES AS SHOWN 


Figure 81 
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This completes the building of the Sunstone Superstove. 
The unit should now be operational. 
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Chapter Three 
Operation 


1. Set thermostat for desired room temperature. 
2. Set fan cut-off switch at room temperature or above. 
3. Start a fire. 


A few words here about the fire: Basically the Sunstone sys- 
tem operates like any other woodburner. You burn wood and it 
heats your house. 

The difference lies in the maintenance of the fire tempera- 
ture. With an ordinary woodburner you regulate the intensity 
of the fire according to the heat demand of your house. You 
regulate by adjusting the draft and damper and by selective 
use of wood and occasional use of prayer. 

But with the Sunstone system, you don’t diddle with the 
draft and damper. The draft and damper are both left open and 
the fire temperature is brought up to a level where it achieves 
maximum combustion efficiency. Then this temperature is 
held until the stone battery takes on a full charge. 

This doesn’t mean you should fill the firebox chock full of 
flames and have the barrel glowing like a giant stoplight. Not 
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quite. For safety’s sake, and to prevent undue stress on the 
barrel and stack, it’s best to keep the stove temperature just 
below red heat. 

And how do you know when it’s just below red heat? 

A good starting point is to attach a stack thermometer 
(they’re cheap, and they attach magnetically) to the extension 
pipe where it emerges from the rear of the brickwork. Light a 
fire and gradually add wood to bring the stack thermometer up 
to read about 300-400°. Keep the draft and damper open at 
this point. A fire thus burning is doing so with almost 100% 
combustion efficiency. Nearly all the “smoke” is being burned 
and converted to heat. 

Try to hold the 300-400° stack temperature by the addition 
of more wood until the deep-fry thermometer you installed at 
the top of the stone battery (Figure 62) is brought up to read 
about 280°. 

At the 280° mark let the fire burn down to coals. When the 
coals are no longer giving off long, yellow flames, all the 
“smoke” has been burned out of the wood. At this point close 
the damper and restrict the draft to help contain the heat pro- 
duced by the coals. 

Let the fire go out. Close the draft. This completes the burn- 
ing part of the cycle. 

From here we go to the flameless part of the cycle where the 
stone battery and the thermostat take over. When the in-house 
temperature falls below your chosen set point, the thermostat 
activates the fan and the fan circulates hot air from the stone 
battery through your living spaces. When the living spaces are 
warmed a few degrees, the thermostat will stop the fan and hot 
air will cease to circulate until once again called for by the 
thermostat. 

After a few fires you’ll kind of get the feel for the proper 
burning temperature without consulting the stack thermome- 
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ter. Also, with usage, you’ll acquire a feel for the length of 
time a fully charged stone battery will provide heat under 
varying weather conditions. Maybe several days during mild 
weather, or only 15-16 hours during a January cold snap. 

Of course you don’t have to give the stone battery a full 300 
degree charge during the burning cycle. Whatever suits you. 
But for the sake of comfort and safety, battery temperati ‘es 
beyond 300° should be avoided. 


Maintenance 


Keep the area beneath the grate clean. Shovel out the ashes 
when they accumulate to the point of restricting the flow of air 
to the fire. Restricted air flow will result in a smoky fire. 

At least once a year remove the front end seal and pull out 
the stove for inspection. Look for thin spots, cracks and exces- 
sive rust. Odd as it may seem, summers are sometimes harder 
on stoves than winters. A stove spending a summer squatting 
in a damp basement can develop more age spots than a stove 
operating all winter. 

Before the first fire of the season, hose down the stone bat- 
tery as explained previously. 

Check the stacks. Are they developing pinholes? Old stacks, 
like old people, show the first signs of wear and tear at the 
joints. If the joints are beginning to rust or crumble, putting off 
the date of their replacement could mean moving up the date 
on your tombstone. 

Keep the stacks and chimney clean. Over 40,000 chimney 
fires are reported annually. Who knows how many others are 
unreported? The point is dirty stacks and chimneys account for 
a very lopsided majority of damaging fires. Since this part of a _ 
woodburning system produces the most trouble, it should be 
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understood what exactly is going on here that’s causing all the 
grief. In a word, it’s creosote. Creosote is condensed smoke. 
When smoke is not burned and cools to about 250°, the tar 
and other combustible vapors condense into a liquid and coat 
the inside of a flue. Like any other tar-based substance, creo- 
sote is highly flammable. Get a good buildup of that stuff on a 
flue and have it ignite and you will find yourself in a situation 
that defies control. The stacks suddenly turn bright red —— the 
outside surfaces actually spark from the intense heat — and 
the pipes themselves shake and roar as if a train were passing 
through the house. 

If that isn’t bad enough, creosote bubbles and swells when it 
burns, and the resulting foam plugs the flue. Smoke that would 
normally be vented outside backs up into the house and soon 
brings the visibility down to a choking zero. 

This can go on for many minutes, if left to itself, and if the 
stack sections are not firmly fastened at the joints with sheet 
metal screws, they will shake apart and fall to the floor, at 
which point your spectacular chimney fire has escalated to a 
disastrous house fire. Creosote. 

To take some more of the mystery out of why this happens 
over 40,000 times a year, let’s elaborate a little on the mechan- 
ics of creosote formation and ignition. 

In the fall, during the milder weather, most woodburners are 
operated at low heat. This means the draft and damper are 
nearly closed, producing a smoky fire. Some of this smoke 
condenses before it leaves the system and forms a coating in 
the flue. There’s your creosote. As the heating season pro- 
gresses, so does the accumulation of creosote. Silently. Out of 
sight. No alarms are triggered as it forms, and no idiot lights 
light up to warn you of a dangerous situation. But with each 
droplet of condensed smoke the creosote thickens, and as it 
does, it takes on the characteristics of common road tar. It is 
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hard and will chip when cold, and it will turn to a runny, vola- 
tile liquid when hot. 

Chimney fires mostly happen during the night or during 
cold spells. Here’s why. During these times much hotter fires 
are required to keep the living spaces warm. With the hotter 
stove and flue temperature any solidified creosote clinging to 
the flue will melt and begin to run. If there’s enough of it — 
that is, if enough smoky “cold” fires have been contributing 
beforehand to the buildup — the creosote will drip down until 
it falls to the flames coming up from below. The flames will 
ignite the drippings and within minutes a full-fledged chimney 
fire will be in progress. 

A properly operated Sunstone system is very stingy in its 
production of creosote, but with neglect it can rank nght up 
there with the worst of them. Burn “cold” fires, operate with 
the grates plugged up, or regularly burn green wood, and 
chances are good that your chimney will be included in the 
over 40,000 that catch fire annually. 

Even if you burn sensible fires with seasoned wood, there’s 
going to be some creosote formation. It’s unavoidable. Outside 
chimneys are more susceptible because they’re exposed to 
cold outside air, which has a tendency to cool the smoke to the 
point of condensation, but inside chimneys are not exempt. 

Regardless of your chimney location, make a point to check 
it regularly. Clean it when creosote builds up to a thickness of 
'/, inch. Cleaning a chimney is not a pleasant job — the chim- 
ney is sometimes hard to reach, it’s usually dirty and it usually 
needs its cleaning when the weather is less than balmy — but 
ignoring it has even greater consequences. Remember those 
40,000 people who ignored it last year? Remember some of 
them with flowers. 
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Alternative Designs 


There’s a law for almost everything. There’s a speeding law, 
a law of gravity, one for jaywalking, relativity — there’s even 
a law that forbids a parachutist from ending his fall head first. 
(Called the law of the “land.”’) 

But there’s no law that says you have to build a Sunstone 
system with a barrel stove or with exactly two cubic yards of 
stones. 

Maybe you already have a moderate to large capacity 
woodburner that you’d like to use for the firebox. Fine. Just 
make sure it’s close to the floor, for one thing. Cut the legs 
down if you have to. Make it squat about two inches off the 
floor. Stones below the firebox will not accept a charge. Only 
those close to the sides or above will take on heat. If you could 
put your hand on the floor beneath a stone battery charged to 
300°, the floor would only be warm to the touch. Heat in 
stones will always flow upward. The floor or any stones below 
the firebox will take on only an insignificant amount of heat. 

In planning an alternative design to the two cubic yard unit 
featured in this book, remember that every cubic foot (27 cu- 
bic feet to a cubic yard) of granite in the stone battery will 
store 10,000 BTUs. 

Maybe you’d like to build a small unit in a rec room and 
would only want enough storage capacity — say two or three 
cubic feet — to hold a steady temperature without fussing 
with the fire. 

Or, at the other extreme, maybe you’re a landowner 
cursed/blessed with an abundance of fieldstones that you’d 
like to put to work. You’ve got some extra basement space so 
you surround your firebox with ten cubic yards of stones and 
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only burn fires on weekends — the rest of the time tapping 
stored heat. 

Keep these points in mind when working with alternative 
designs: 


1. Use a stove with a grate and a low profile. 
2. Figure 10,000 BTUs for every cubic foot of granite. 
3. Make sure to use enough insulation. 


Inadequate insulation will limit the effectiveness of your 
unit. Heat leaking through the sidewalls or the top will result 
in a loss of temperature control. For instance, if you were to 
charge any thinly insulated unit to 300° on a mild day, the 
stone battery might leak more heat than the house requires. 
This is called “the sauna effect,” or “Shrivel City Syndrome.” 

To keep heat leakage down to a level where you won’t have 
to call your fmends over for a sauna party every time you 
charge the stone battery, stay close to this general rule on insu- 
lation: 

1. Calculate the square footage of the sidewall area of your 
projected stone battery — the front, back, and both 
sides. 

For example, the two cubic yard unit featured here has a 

sidewall area of 80 square feet (four walls each 4’ by 5’). 

So 4’ x 5’ x 4° = 80 square feet. 


2. Take this total square footage and divide it by 5. (On the 
2 cubic yard unit the total square footage is 80.) 


So 80 + 5 = 16. 

3. The number you get is the minimum R-factor of the in- 
sulation needed for the sidewalls. (On the 2 cubic yard 
unit we used 6-inch insulation, which had an R-factor of _ 
19.) 
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4. For the top, double the thickness used for the sides. 


Here’s another important rule on design. Whenever possi- 
bie, orient your stone battery vertically. A vertical arrange- 
ment will take on a charge faster, and the heat will be more 
evenly distributed in the stones. A horizontal layout will al- 
ways have “cold spots” at the outside lower edges. 


COLD SPOTS 


Figure 82 


Also, tests have shown that heat in stones always stratifies 
upward, which means the heat wants to accumulate in a layer 
towards the top. Think of it like this. Instead of thinking of 
your stove as radiating heat in all directions, think of it as ra- 
diating helium balloons. It shoots out the balloons in all direc- 
tions, but where do the balloons go? Right. They go to the top. 
Now, if the stove keeps shooting out helium balloons, soon the 
battery space will be full. This corresponds to a fully charged 
stone battery. 

But when you start taking balloons out from the top, as you 
would when tapping heat from the stone battery, what hap- 
pens? The balloons that are left inside move up and leave an 
empty space beneath them. So in effect, you have an empty 
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layer and a full layer. Think of the empty layer as “cold” and 
the full layer as “hot.” There’s your stratification. Hot layer on 
top, cool layer on the bottom, with the hot layer staying hot 
and on top, but shrinking from the bottom end as heat is drawn 
off. This is why, no matter how you design your system, you 
always have to have a cold air inlet at the bottom of the stone 
battery, and you always have to have the hot air outlet at the 
top. 


Conclusion 
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Conclusion 


The Sunstone Superstove takes its name from the fact that 
the stone battery is heated indirectly by the sun. Energywise, 
wood ts actually stored solar heat. A tree takes its energy from 
the sun, stores it in wood, and as the wood is bummed, it passes 
the stored energy to the stones, where it sits like an investment 
— a wealth of heat ready to be drawn off on an as-needed ba- 
sis. 

As investments go, almost twenty years of field testing has 
been invested in this system. It’s simple, and it works. Your 
average handyman can have one up and running in a few 
weeks. If you burn wood, keep in mind the flameless part of 
the heating cycle, as explained earlier. Don’t leave home with- 


out it. 
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independent and self-sufficient life. By following the au- 


thor’s many informative tips, you will be able to purchase 
a suitable piece of land, acquire a travel trailer or mobile 
home that can be used as a serviceable shelter, and make 
the necessary improvements to your property that will en- 
able you to live in comfort and style. 1999, 5% x 8%, 102 
pp, illustrated, photographs, soft cover. $10.00. 


LU) 14193 BACKYARD MEAT PRODUCTION, by Anita 
Evangelista. If you’re tired of paying ever-soaring meat 
prices, and worried about unhealthy food additives and 
shoddy butchering techniques, then you should start raising 
small meat-producing animals at home! You needn’t live in 
the country, as most urban areas allow for this practice. This 
book clearly explains how to raise rabbits, chickens, quail, 
ducks, and mini-goats and -pigs for their meat and 
byproducts, which can not only be consumed but can also 
be sold or bartered to specialized markets. Improve your 
diet while saving money and becoming more self- 
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THE SUNSTONE 


SUPERSTOVE 
A Safer, More Efficient Way 
of Heating With Wood 


Over the past few years, the rising costs of operating gas, oil 
and electric heating systems have taken the comfort out of keep- 
ing warm and replaced it with a feeling of dread and guilt. The 
higher the setting on the thermostat, the more one gets the shivers 
when thinking about the utility bill. For many, a switch to wood is 
the answer. Wood is cheap or even free for the cutting in many ar- 
eas of the United States. 

The Sunstone Superstove takes its name from the fact that the 
stone battery is heated indirectly from the sun. Wood is actually 
stored solar heat. The tree takes its energy from the sun, stores it 
in wood, and as the wood is burned it passes the stored energy to 
the stones, where it sits like an investment — a wealth of heat 
ready to be drawn off on an as-needed basis. The Sunstone Su- 
perstove has these features: 

e Burns less wood than ordinary wood stoves. 

e Burns less often. 

e Burns more cleanly and causes less pollution. 

e Easily maintains a stable temperature. 

e Less cutting and splitting of wood. 

Almost twenty years of field testing has been invested in this 
system. It’s simple and it works. Your average handyman can 
have one up and running in a very short time. 

Author John Lago has included easy step-by-step instructions 
with numerous illustrations to help you build your own Sunsto 
Superstove from scratch, using inexpensive, readily available m 
terials. 

With escalating fuel prices, ISBN 1-55950-237 
this is one book you will not 90 
want to be without. So get The 
Sunstone Superstove and be 
ready for the cold weather 
ahead. 
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